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INTRODUCTION INTRODUCTION
The treatment of aortic valve stenosis (AS) is seeing renewed interest mainly due to the availability of transcatheter therapies. However, the number of epidemiological studies of this disease in Singapore is limited. We aimed to describe the aetiology and clinical presentation of AS in Singapore, as well as patients' attitudes toward it. Our findings may facilitate the future planning and utilisation of resources to better manage these patients.
METHODS 249 consecutive patients who underwent transthoracic echocardiography (from April 1999 to April 2008)
and diagnosed with severe AS were assessed. Demographic and clinical data were collected, and patients' decisions on surgery were determined. current medications were recorded. Clinical outcomes that were assessed (via phone call, review of case notes, electronic in-hospital and island-wide medical records) included death, surgical valve replacement and first hospitalisation for heart failure. In addition, the patient's final decision on treatment type after being offered surgery was assessed.
Baseline characteristics were summarised into frequencies and percentages for categorical variables and as mean ± standard deviation for continuous variables. The characteristics of patients with different aetiologies of AS were determined.
Continuous variables were tested for normal distribution using the Kolmogorov-Smirnov test and compared with one-way analysis of variance (ANOVA). Categorical variables were compared using chi-square and Fisher's exact tests. Data was analysed using the Statistical Package for the Social Sciences for Windows version 15 (SPSS Inc, Chicago, IL, USA).
RESUlTS
A total of 249 patients were diagnosed with severe AS during the study period. The most common cause of AS was degenerative calcific AS (n = 216; 86.7%), followed by bicuspid valve (n = 22; 8.9%) and rheumatic AS (n = 11; 4.4%) ( Fig. 1 and Table I (Table I) .
Asymptomatic AS was common (47.0%). Among the symptomatic patients, dyspnoea (31.7%) was the most frequent presentation, followed by chest pain (8.4%) and acute coronary syndrome (6.4%). Syncope was infrequent (3.6%). A significant proportion of patients had concomitant atrial fibrillation in the rheumatic group (54.5%) compared to the other two groups (degenerative 14.4%, bicuspid 13.6%; p = 0.004). Among the patients in the rheumatic group with atrial fibrillation, all had concomitant moderate grade or more mitral stenosis and three had severe mitral regurgitation. Coexisting ischaemic heart disease diagnosed on coronary angiography was common (40.0%).
The mean logistic EuroSCORE was higher in patients with degenerative AS (11.5 ± 12.7; p = 0.085). Interestingly, the rates of patients who declined surgery were very high in our series, with 42%, 36% and 46% of patients with degenerative, rheumatic and bicuspid AS, respectively, refusing surgical treatment. The median follow-up period was 14.5 months, with 11 patients lost to follow-up. The rates of death (n = 87, 35%), surgery (n = 68, 27%) and hospitalisation due to heart failure (n = 86, 34%) among patients during the follow-up period were high. 29 of the 117 asymptomatic patients (25%) died on follow-up compared to (Table II) . 15 patients had an aortic annulus < 18 mm, of whom five patients had an annulus size of 16 mm and ten patients had an annulus size of 17 mm. All except for one among these 15 patients were women. None of the patients had an aortic annulus exceeding 27 mm.
DISCUSSION
This was a contemporary study of the epidemiology of severe AS in Singapore. It highlights the many unique features of Asian patients. With regard to the symptoms of AS, the most frequent in our series was dyspnoea, with a large proportion of patients also presenting with concomitant atrial fibrillation. Several patients presented with a first episode of heart failure with new onset atrial fibrillation (16.0%). This was not surprising given the age of the cohort. There were more atrial fibrillation episodes in patients with rheumatic AS, as many of these patients had coexistent mitral valve disease.
The logistic EuroSCORE, which is often used as a surrogate marker of preoperative risk for patients with AS, has also been used for the selection of patients for transcatheter aortic valve implantation (TAVI). (16) The mean logistic EuroSCORE of 10.7 ± 12.3, seen in our series, was not reflective of a very high-risk cohort, as most transcatheter valve selection criteria would select patients with logistic EuroSCORE > 20. In spite of these moderate risk scores, it was interesting to find that many of our patients refused surgery. Other studies on AS have similarly reported a high rate of patients opting not to undergo surgery despite having adequate surgical indications. (10) We were unable to determine the reasons for patients refusing surgery in our study. This should be the focus of future efforts.
The event rates in our study were very high, which is consistent with other published studies of severe AS. (17, 18) Although our cohort had both symptomatic and asymptomatic patients, whether all of 
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Our study findings hold important implications for the future management of patients with severe AS in Singapore, especially with the introduction of transcatheter techniques. Firstly, the aetiology of AS was largely due to degenerative calcific change in our series, which is consistent with studies from other developed countries. (6, 17) This subset of patients with AS is most suitable for TAVI. Rheumatic AS rates were low, but a significant number of patients in our cohort had bicuspid AS. The latter two aetiologies can be treated using transcatheter therapy, albeit less effectively. (19) Secondly, the sizes of our patients' aortic annulus were smaller than those reported in other published series. (20) The authors acknowledge several limitations in this study.
The number of patients with severe AS recruited was small, as this was a single-centre study. We were unable to further explore the reasons for refusal of surgery by many of our patients, and therefore suggest that future studies should assess this dynamic in greater detail. Moreover, our median follow-up period was a modest 14.5 months. Finally, the use of TTE for the measurement of aortic dimensions may be less accurate than that of transoesophageal echocardiography and multislice computed tomography.
However, TTE remains an important first-line imaging tool for patients with severe AS.
In conclusion, degenerative AS is the commonest cause of AS in Singapore, especially among elderly patients. Despite the high mortality rate associated with severe AS, a significant number of patients still refuse surgical interventions.
